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LIQUID CRYSTAL DEVICE, MANUFACTURING METHOD THEREOF AND 
PROJECTION TYPE DISPLAY DEVICE 

n a rvra OT TNT) OF THE INVENTION 

1 Field of Invention 

>;•; The present invention relates to a liquid crystal device, a projection type display 
device and a method of manufacturing the liquid crystal device. Particularly, the 
present invention relates to a light shielding structure in a liquid crystal device 
comprising a thin film transistor (referred to as "TFT" hereinafter) as a pixel switching 
element. 

2. Descri ption of Related Art 

For a conventional active matrix driving system liquid crystal device a 
■ation is brought into practical use in which pixel electrodes are formed in a 
_ nn , a1*« substrate and a pixel switching TFT comprising a semiconductor 
layer of an amorphous silicon film or a poiysilicon film is formed in correspondence 
with each of the pixel electrodes so that a voltage is applied to each pixel electrode 
through the TFT to drive a liquid crystal. In a liquid crystal device comprising pixel 
switching poiysilicon TFT, TFT'S for driving circuits compnsing peripheral driving 
circuits such as a shift register circuit, etc. for driving and controlling a screen display 
portion can be formed in substantially the same process as the pixel switching TFT, 
and thus the liquid crystal device attracts attention because it is suitable for high 
integration. 

In such an active matrix system liquid crystal device, in order to achieve high 
definition of the display, a light shielding film referred to as a black matrix (or black 

on an opposite substrate. The light shielding film is also formed to overlap with the 
pixel switching TFT so as to prevent the light incident on the opposite substrate from 
entering the channel region and junctions of the pixel switching TFT and prevent a leak 
current from flowing through the pixel switching TFT. (This light shielding film is 
referred to as "third shielding film hereinafter.) 

However, the leak current due to light is not only due to the light incident on 
the opposite substrate side but also irradiation of the channel region of the pixel 
switching TFT with the light reflected by a polarizing plate or the like disposed on the 
back side of the liquid crystal device substrate. 



As a method of preventing the leak current due to such reflected light (return 
light), Japanese Examined Patent Publication No. 3-5261 1 discloses an invention in 
which a Light shielding film is also provided on the lower layer side of the channel 
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5 of the light shielding film is not fixed, and there is thus a problem in which TFT 
characteristics vary or deteriorate due to the parasitic capacitance between the 
semiconductor layer of the TFT and the light shielding film, 

On the other hand, the peripheral driving circuits are increasingly demanded to 
be highly integrated with an increase in the number of pixels and miniaturization of an 

10 electronic apparatus containing the liquid crystal device. Particularly, in a liquid crystal 
device containing the peripheral driving circuits provided on the same substrate, as a 
technology for achieving high integration of circuits, a multilayer wiring technology is 
used in which wiring is provided by forming metallic films of aluminum or the like in 
multiple layers with insulating films between the respective layers. However, this 

1 5 technology has a problem in that the number of steps and production cost are increased 
by forming the multilayer wiring structure. 

Also, as the speed of the operation frequency of the active matrix driving 
system liquid crystal device increases, attempts are made to improve the quality of the 
semiconductor film by employing a SOI technology, a recrystallization technology 

20 using laser annealing, or the like in order to improve TFT characteristics. However, 
such a method of improving TFT characteristics has the problem of increasing the 
variations in characteristics and the problem of complicating the manufacturing 
process. 

SUMMARY OF THE INVENTION 

suppressing a leak current due to the influence of the light reflected by a polarizing 
plate or the like in pixel switching TFTs of a liquid crystal device and a projection type 
display device comprising the liquid crystal device, to stabilize the characteristics of the 
pixel switching TFTs. 

30 Another object of the present invention is to provide a technology for achieving 

high integration of driving circuits provided in the periphery of a display region in a 
liquid crystal device without increasing the number of the steps of the manufacturing 
process. 
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A further object of the present invention is to provide a technology for 
improving TFT characteristics in a liquid crystal device without increasing the number 
of the steps of the manufacturing process. 

thp ahnvp nrnhlems the nresent invention nrovides a liquid 
5 crystal device comprising a liquid crystal device substrate including a display region in 
which pixels are formed in a matrix by a plurality of data lines and a plurality of 
scanning lines, peripheral driving circuits connected to at least one of the data lines and 
the scanning lines on the outside of the display region, and a plurality of thin film 
transistors connected to the data lines and the scanning lines; and a liquid crystal held 
10 between the liquid crystal device substrate and an opposite substrate; 

wherein the liquid crystal device substrate has a first conductive light shielding 
film provided on at least the lower layer side of the channel regions of the thin film 
transistors so that the light shielding film and the channel regions overlap each other 
with an interlayer insulation film therebetween, and a constant voltage is applied to the 
1 5 first light shielding film. 

In the liquid crystal device in accordance with the present invention, since the 
first light shielding film is formed to overlap with the channel regions of the thin film 
transistors, i.e., the pixel switching TFTs, connected to the data lines and the scanning 
lines, even if light is reflected from the back side of the liquid crystal device substrate, 
20 the reflected light does not enter the channel regions of the pixel switching TFTs. 

Therefore, no leak current occurs in the pixel switching TFTs due to the light reflected 
from the back side of the liquid crystal device substrate. In addition, since the potential 
of the first light shielding film is fixed at the constant voltage power source on the low- 
ootential side of a scanning line driving circuit, the TFT characteristics neither change 
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semiconductor layers of the TFTs and the first light shielding layer. 

In the present invention, in order to apply a constant voltage to the first light 
shielding film, the first light shielding film may comprise channel shielding portions 
which respectively overlap with the channel regions, and wiring portions extended 
30 from the channel shielding portions in order to apply a constant voltage to the channel 
shielding portions. 

In this case, the wiring portions of the first light shielding film are respectively 
extended from the channel shielding portions to the outside of the display region along 
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the signal lines of at least either ofthe scanmng lines and the data lines, and are 

connected to constant potential wiring formed between layers different from the first 

<WMin C film at least through contact holes ofthe interior insulation film ,n the 
"&**- ^ 

outside ofthe display region. 
5 In some cases, the winng portions ofthe first light shielding film are 

. _ n „^;^a rvf tViP Hicnlav 
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respectiveiV exienucu num - * 

region along both signal lines ofthe scanning lines and the data lines, and are 
connected to constant potential wiring formed between layers different from the first 
light shielding film at least through contact holes ofthe interlayer insulation film on the 

1 o outside of the display region. 

In the present invention, each ofthe wiring portions ofthe first light shielding 

. „ 0 tpntial wiring throueh the contact hole ofthe 

layers is connected to the vui^am. — ^ 

Hp nfthe disolav region, 
interlayer insulating mm uu . . - 

When one side of each ofthe winng portions ofthe first light shielding film is 
! 5 connected to the constant potential winng through the contact hole ofthe interlayer 
insulating film, a constant voltage can be applied to the first light shielding film. 

On the other hand, when both ends of each ofthe winng portions ofthe first 
light shielding film are connected to the constant potential wiring through the contact 
holes ofthe mterlayer insulating film, even if the winng portions ofthe first light 
,0 shielding film are disconnected at an intermediate position thereof, a constant potential 
is supplied to the wiring portions ofthe first light shielding film from the constant 
potential winng. Therefore, the winng portions ofthe first light shielding film 
comprise redundant wiring and thus exhibits high reliability. 

, 5 compnse branches respectively extended from the channel shielding portions to the 

outside ofthe display region along the signal lines of at least either ofthe scanning line 
and the data lines, and a trunk to which the branches are connected on the outs.de of 
the display region, the trunk being preferably connected to the constant potential 
wmng through the contact holes ofthe interlayer insulation film. This configuration 

.. , i ■ 1 h\ m nn A tUa ™nctant nntential 
30 eliminates the need to connect the first ugnt snie.umg mm r ~- 

winng for each ofthe branches, and thus the trunk and the constant potential winng 
m av be connected. Therefore, the trunk may be lead to any desired position without 
W1 ring and connected to the constant potential wmng. In the connection between the 
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flrs , Ugh, shielding film and the — . potential wiring, we, etching for M *. 

. . u_r the oresent invention has the advantage that the 
ot an etcning buiuuwn- , . 

Ik can be - ,o any desired posiuon, and a place where .he racks occur * 
, iml ed ,o a safe posnion. The presen, invent also has ,he advamage .ha, smce «* 

U„ r^nnnprtine the UUllK arm uiC 

place where the cracks might occur is »> - 

constant potential wiring, the reUability is high. 

.n.hiscase.aconstantvo^ecanheappUedto.hefirstligh.sh.eldmsnlmb, 

mnnectinn one end of each of the branches to the Bunk. 

On the other hand, when both ends of each of the branches are connect to 

+ i _ t ;^ermediate. nosition thereof, a 
,h, .runks even if a branch is disconnected at <m ..„e..»eoA. r 
the.runks,eve „„ h . fi «, Ba h, shieldinfi film from the 

constant voltage is applied to toe wiring po. - 

.runks. Therefore, the wiring portion of the firs, light shielding film comprises 
redundant wiring, and thus exhibits high reliability. 

capacitance w,n„g wh,ch overlaps w,,h the dram re,ons of the pixel switching TFT s 
JL *. storage capac.or, though a, leas, the contact holes of the ,me ayer 
nation film. Mso the firs, .igh, shielding film preferably overlaps . h he*. 
„ reB ions of the pixel switching TFTs through the interlayer .nsulafon fihn ,o form 
" storage capacUor. This cordon eliminates ,he need ,o lead each capacitance 
wln „g ,„,o the scanning line driving circuit in order to apply a constant voltage and 
..... „ the lavou. for introducing a large scale circuit ,n,o ,he scanning line 
dnvine circuu. 

,» ,he presen, mvennon, ,he consent potenfal »nng ,s connected ,0 a power 
s „„rce line for supplying a power source on the low-potential s,de ,o ,he periphery 
driving circs, a power source ,,ne f„, supping a conn,er decode poren , t the 
counter decode of the opposite substrate from the huuid c^sta, device substra, 
lough -fer ma,eri,s, or a power source line for supplying a ground po.ennal to 

lh e opposite substrate preferably comprises a light shielding film for paring the 
display screen, wh,ch ,s provided to surround .he display region 



U ,he presen, invention, .he liquid crys.al dev.ce subsume preferably comprises 
. s,co„d U. shielding film which is proved on .he upper layer side of ,he channel 

«din g film is preferably formed .0 cover no, on,y .he channel regrous uulso .he 

1 1 , n mAnc thrniian the 

^ . c a kaUu; at least tne cnauiici ^ — =>- 

first light shielding mm iuiui™ 

,„ ter ,a,er insmarion film so as ,0 preven. Inciden. , lg h« from bemg refieced by .he 
rface of .he firs, ligh, shielding film and appUed «o me channe! regions of .he p,xe, 
robing TFTs This configura,ion permns a decrease ,n ,h= leak curren, due .0 „gh« 
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. r , .uar-ei H™n B circuit TFTs, the P channel type and N 

driving circuit TF i s and n wanne. v e e — - „ 

. . . T.TC ^. i na nreferablv formed by the same process a, that 
channel type driving aiwm - or-- - 

forp r„duc,n g .hep 1 xe,swi,cbrngms. Trns configurahon -s .he nnmbe, of r,e 
Jrs in muMayer w,rin g , and .bos, m .he penphera, driving circuns .he con uc »e 
fim formed a. .he same .ime as .he firs. ligh. shielding film , preferably e ff ec.,e,y 



used as an wiring layer. 

,„ .be presen. mvenrion, .he wiring layer comprising .he conducve film 
ta ed a, ,he same .ime as ,he firs, ligb, shielding fihn is preferably connect ,0 .he 
ga ,ee,ec,rode S of.hedriv 1 ngc,rcm.TFTsa,le.s..hrough.hecon« ho.esof.be 

Lerlayer insulafion fihn, and overlaps w,,h ,be channel regions of.be d^ng arc., 
THs wnh an area smaller ,han .he area of ft. ga«e erodes of ,b« dnvmg crcu,, 
TFTs on ,he lower layer s,de of ,be channel regions .hrongh .be imerlaver —on 

Inthe presen, ,nven,,on,,he wiring layer comprising .he conducive film 

tbrm ed a. .he same ..me as .he firs. „gh, shading fita is preferably connecred ,0 , he 
sour ce elec.rodesof.be dnvrng crcui, TFTs a„eas, .hrough .he con,ac. boles of ,h 

TFTs on the lower layer side thereof. 

. . .... .i.:.u:„„ Aim nrpfp.rablv composes an 

In the present invention, the tirst ngm swcuu* ...... r - - ■ 

0 pa,„e conducve film such as a me* film made of ,ungs.en, ,,amum, 
,L„m, molybdenum, o, .he hke, or a me* allo, film made of meal ,,,,d or . e 
, lke whl chcon,a.ns anyone of ,hese meads Such a me* film or me,al *, film 
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iUfc3B t the present .nvention, the oppose substrate prefer*!, co«*~* « 
In the present , nth . D ixels In this case, the thtrd light 

• .„^«K1wfnrmeatocovci ativ-w 

shie .d,ng nm . ••• comprtses 
tath eprese»,mve„,,o„,theoppos ^ 

the nucleuses to converge Light on a prede errran - ^ ^ 

prevems m * u :::z: , s ^ * *. - ■** *~ 

convergea oy uk u»» - 

Since the leak current due to light is suppressed ,n the TFTs, q 

oisp ,„ devrce which is irradrated - strong 1* ^ rf 

oe v,ce, the hght enutted from a light source . 

the present rnventron, and Ute modulated Ugh. rs enlarged and projected 

applied, 

pig "3 1S ahlo* dragram of the l„uid crystal device substrate or a ,~ 

d ev,ce to which the pr«en.inven.,on,s applied; 

Figs 4(A) and (B) are respecrrvelv a dra»ng of equrvalen, 

S ° the end o the drspla, re,on ,n the „,u,d crvsta! de.ce substrate use « l,u.d 
"Ldevtce.naccordancew.thErnhod.rnentiofthepresent — 
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Fig 7 is a drawing illustrating the wiring port.cn of a first light shielding film 
formed on the liquid crystal dew* substrate shown in Fig. 6 and a connection 
cloture between the wiring portion and constant potential winng; 

Figs 8(A) and (B) are a sectional view of the connection portion between the 
wnring of the first light shielding film and the constant potential wiring taken along line 

^ .i +;~« n^Hinn hptween the wiring 

^. _j ^lora^H nlan view 01 tne tuwicouvn — 

b-b - in rig. ^ Au asL r — 

of the light shielding film and the constant potential wiring; 

Figs 9(A) and (B) are a sectional view of Modified Example 1 of the 

connection portion between the W1 ring of the first light shading film and the constant 

potential Wl nng corresponding to a sectional view taken along line B-B' in Fig. 6, and 

an enlarged plan view of the connection portion between the winng of the hght 

r** M j *Uo /^rtrtctqnt nntpntial winner 

shielding nim anu me cun^a^ r — 

r~ , n, ^ ^ rm ™ „ sectional view of Modified Example 2 of the 

Figs. lV^rWy Wiu y^j ™ 

connection portion between the winng of the first hght shielding film and the constant 
potent^ W1 nng correspond,^ to a sectional view taken along Une B-B' in Fig. 6, and 
an enlarged plan view of the connection portion between the wiring of the hght 
shielding film and the constant potential wiring; 

Figs 1 1(A) and (B) are a sectional view of Modified Example 3 of the 
connection portion between the wiring of the first light shielding film and the constant 
potential winng corresponding to a section* view taken along line B-B' in Fig. 6, and 
an enlarged plan view of the connection portion between the winng of the light 
shielding film and the constant potential wiring; 

Fig. 12 is a drawing illustrating the wiring portion of a first light shielding film 

accordance with Modified Example 1 of Embodiment 1 of the present invention, and a 
connection structure between the wmng portion and constant potential wmng; 

Fig 13 is a drawing illustrating the winng portion of a first light shielding film 
formed on the liquid crystal device substrate used in a liquid crystal device in 
accordance with Modified Example 2 of Embodiment 1 of the present invention, and a 

• • — ™ri r-nnctant potential wiring; 

connection structure between tne winng pu. mm « r - 

Fig. 14 is a drawing illustrating the winng portion of a first light shielding film 
formed on the liquid crystal device substrate used in a liquid crystal device in 



10 



15 



20 



7S 



accordance Modified Examp,e 3 of Embodiment , of the present — - • 
accordance ™.n ^ ^ ^ 

• a- linuid crvstal device substrate useu sa a . iqui- 
the end of the display region m the hqmd crystal 

rr:~ i^ica drawing liiuauauue * — w . 

' n „„. w between ,n« ™„n g portion and constant p*** 
C ;„ ^^drawin.Ulustratingthewinngpomonofafirsthghtslue 

accordance the winng portl0 n and constant potential wmng; 

connection structure between the win g p 

Fig 19l sadrawin gl llustratm g thewiringpomonofafirstl lg htshie 

theend ;, h ed i *re,onm,beH q .dc^de.ces U b S ,ra,en^na 1 ,u,d 
c ^ t , d _ 1 „acco r dance-Embod m en, 3 o f ,bepresen — 

^ , i" 1 T 1 m MO /{) 

Flg . 22 is an erdarged plan view showing the penpnery m - 

Flg .23 1 sasectionalviewtak e nal 0 nglmeK-K 1 nF lg .22, 

Figs 24( A)-24(F) are section, views showing the steps of a method of 
8 7 :J ^substrate to which the present mvention.s 
manufacturing a iiquiu 

applied; 
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Figs 25(A)-25(E) are sectional views showing the steps after the steps shown 
in Figs. 24(A)-24(F) in the method of manufacturing a liquid crystal device substrate to 
which the present invention is applied; 

Figs 26(A)-26(E) are sectional views showmg the steps aft* the steps ; 
in Figs. 25(A)-25(E) in the method of manufactures a liquid crystal device substrate 
to which the present invention is applied, 

Figs. 27(A) and 27(B) are sectional views showing the steps after the steps 
shown in Figs. 26(A)-26(E) in the method of manufacturing a liquid crystal device 
substrate to which the present invention is applied; 

Figs 28(A)-28(E) are sectional views showing the steps after the steps shown 
in Figs. 27(A) and 27(B) in another method of manufacturing a liquid crystal device 
« .hstrate to which the present invention is applied; 

Fies 29(A)-29(E) are sectional views showing the steps after the steps shown 
in Figs. 28(A)-28(E) in the method of manufacturing a liquid crystal device substrate 
to which the present invention is applied; 

Figs. 30(A) and 30(B) are sectional views showing the steps after the steps 
shown in Figs. 29(A)-29(E) in the method of manufacturing a liquid crystal device 
substrate to which the present invention is applied; 

Fig 31 is a drawing showing equivalent circuits in an example of a shift register 
circuit which constitutes peripheral driving circuits of a liquid crystal device suitable 
for application of the present invention; 

Fig 32(A) is a plan view showing an example of the layout of a shift register 
crcuit which constitutes peripheral driving circuits of a liquid crystal device suitable 

showing the 

,ayout of a shift register circuit which constitutes peripheral anving cue . . 

conventional liquid crystal device; 

Fig 33( A) is a sectional view showing an example of the layout of a shift 
re2 ister circuit which constitutes peripheral driving circuits of a liquid crystal device 
suitable for application of the present invention, and Fig. 33(B) is a sectional view 
showing the layout of a shift register crcuit which constitutes peripheral driving 
circuits of a conventional liquid crystal device; 
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Figs ,4«amq « circui,s ° f a " ocw r rter ' 

„„«e respecfvely, which conrttu.ep.nptoaldnvng 

.n inverter and a transmission gate, respectively, 

. i;^n+;^n the present iuwh^^, — - 

E " E ' ; , u rt f the lavout of an inverter circuit 

appUcation of the present tnventton, Ftg. 36(B) .s sec.,0 
and Fig 36(C) is a sectional view taken along lmeG-G; 

„ ^ m - a „ ^ , * h *. — . 

Fie 39 is a sectional view showing an example of conbgurauon 

the attached drawings. ^ „„ Ictal Hev.ce to wluch the present 

. ^ ,nd a sectional view taken along line n-« - 
invention is apphed, and a sectional 0 schematica lly 

As shown in these drawings, a liquid crystal device 

■ eS a liouid crystal device substrate 300 compnsing a rectangular display region 
comprises a liquid crystal a mamx 

61 (screen drsplay regton) ha.ng oesenbed =lo» ^ 
t ' ■ ! ,da,aline<invingc,rc U itl03(peripheraldnv.ngc,rcn..)formeo 1 n 
there ,„, data tn M ^ ^ ^ ^ ^ 104 

„pp„ sl .« substrate 31 disposed oppostteto the hqutd crystal 
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(Wiun TinO»de) arched for rasped pixeU ,05 w«w,H bedded 
he,ow. tatk e 0 ppo* W b S »a«,3,,acou nK ,e l ec 1 rodc32 i s f o™dover 

Mrr espondin g .o me ^ The oppo* ««. . - ~ 
decode 32 comp„s,n 8 a transparent — 0. - as - .TO 

... „.u^a of dass. neoceram or shea. The opposite 

f^aH nn a transDareui wuauutw 

Slm for par»»otun 8 d. display re 9 on °u.side *• display r eg .on, formed al on the 
outer ed g e of.be display region ol so as to prevent -age of hgh, when ,he „,u.d 
crystal device 1 00 is assembled as a module 

The opposite substrate 3 1 and the liquid crystal dev.ee subsuate 300 ate 
^ wi.h a oredetermmed cell gap therebetween by us,n g a sealing matenal 200 
Z i „.„„a a aoma,ena.andformedalon gul eou,e.edgeof,bepenpbe.al _ 

^ hgh. sliding fun. 60 outside tbe display reg,on « . li,,d c^stauo, 
e ,„ g se,ed in tbe re S on inw„d of the sealmg ma.*al 200. Tbe s*g — 

'I be desenbed below, between * dtsplay regtor. 61 and eacb of me scanmng » 

c Junecuonpo^l in tbas portion. Tberefore, ,n tbe h,u,d * 
1 ,»e ppoate substrate 3, and tbe ,.,u.d dev.ee substrate 300 are bond, 
I, J .oftbere.on.nwardoftbese^.n.atenal^O.sreduced.andtben be 

H ..... i j .u„ \;„w,a rrvital iniection port 24 1 is 



resins and various ultraviolet curable resins 



25 sealed with a sealant 242. 

As the sealing material 200, epoxy 
reused, the gap matenai composing glass fibers, glass beads orphans 
m ed w„h the sealing, mater,,. As the tt,uid crysta. 10S, a known TN (Twrste 
Ne matic) h,u,d crys.a, canbe used. When a polymer dispers,on type 1,,, cr, a, m 
30 9 ne parucles are drspersed , a po,ymer ,s used as tbe , lq u.d ays,, , 08 th 

, lgm ,en, 8 ,ma„dapo^n g pla,ebecom.„nnecessa,, and thus the uturza,, n 
effi c,ency of,*. ,s mcreased, .hereby maKng , poss.b,e .0 p.ov* a bngh, a«ve 
. , iqu ,d crystal dev.ee ,00. Further, when a „on-,ransm,..,»g me,al film 



matnx type I 
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J2 ,4 in p,ace of .he m, *• *- ^ dev.ce >» - * —ed 
. a reflect .ype M* de.ce. - - *„on .ype ^ 
,00, a SH (Super Homeotropic) hqutd crystal ,n wn.cn ^- ■■- 

• i alcn Vip used. 

nthpr nnma uy^ 3 ^ uai . .. • , 

; ntto e m bo ta „,s,„ce lh eoppos,,esu te ,ra t e3 llS s-er thm ,ne,,,u, U 

trys .al device subs,ra,e 300, both substrates are bonded ,o g ether w.th the penphera, 
L ecu,, of ,be ,,uid crystal «ce 300 fonned u, a regie, prcecn. 

ciraits 1C 4a„d.hed»,alined n v,. g c,rcuit ,03 are posmoned o»,s,de the oppose 
:i a . e 3,.a»dare»o.opposed.o,heoppos,.es U bs,a.e3,,a„d t h U sde,en„ra„on 

<». a„d *. *. , a DC c. be p— 

; tog b" .he seal.n g m..ena, 200 ,s formed alon g * ou«er ed g e of .he subs„a,e as 

su „s,ra,e as seen from .he liquid crysta, de.ee subs»a,e 300. ,n .he l.,»,d 
* c esub S .ra.e300, n an y ,eadsare f or ra edo,s I de.heoppcsi,s„bs.r,e3,,anda 

flmW epnn.ed»nn S sub S ,,e,scon„e«edb,wirebon fcg> AC F (A m so,op,c 

Conductive Film) compression bondin g or the like. 

(Basrc cordon of liquid crystal device substra.e and display re^on) 
ig 3 is a block d,a 8 ram of the hquid crysta, devtce substrate 300 o a type 

of thi s embodimen.. m F, g . 3, ,n order .0 perm., the has, component f the 1^ 

i;M,t Girling film on the liquid crystal 
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dev.ee subslate 300, which will be described below, ,s not ^ 

As seen from Fi g 3, in .he dispia, r eg ion 6 i of .he licutd crystal dev,ce 

p,„r*v of scann,n g hues 2 and a p.urali, of dau >,es 3 F, g , 4 ( A) and 4(B) „ 

Lpecively a de.*d black dia^am of.be pixels ,0 5 , and a dr»w.n 6 shown, he 

ZJ~ thereof As shown ,„ Fi S s 4 ( A, and 4 W , .n each of the ptxe 0 ■ 
fo Japi K lsw,,c,n S Tn,02connec,d.„.hescan M n g line2and^, 3 

The liq»,d c^sta, 10. is held between the p,*e, electrode connected to to TFT 02 
Ld,beco„lelec,rode32„f,beo P po S ,tesubstrate3,, fo rma„u.dc. S ,alce,, 
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CE For the liquid crystal cell CE, a storage capacitor CAP is formed by using 
capacitance wiring 1 8 formed at the same time as the scanning lines 2. Namely, in this 
capacitance s _..„., e , , , v hir.h constitutes the pixel 
embodiment, the drain region of the semiconductor ^ . _ ■ ■ 
switching TFT 102 is extended so that the extenoea reg^ — -■ 

.. „ ,.,„„,„„rl electrode, and a gate insulation flhn formed 

^onninc? lines X 13 uaou uo - 

the firs, and second electrodes is used as a didectnc film to torm tne sto.„ B e 

of the screen display deteriorates due to the dischnation (a^ent defec , of 
1^1 ctysta, which ,s caused by the influence of alaterai electnc fleld or , e 1, e. 
::::lls«dedfrom,,,bysuperposmg,he,«,,gh.sh 1 e 1 ding 6 , m6 (re f er 

;;; of ,he ^ — ■ * *» — '• t 

Stance winng 1 8 is arranged in the region ser.ng as arch a dead space, tne „ 8 . 

8 be utfaed , md ,he occurrence of 

sMe ,d,ng ,m 7, for example, the capacitance winng 18 formed of the same polys, con 

• r «™v be electrically connected in contact holes 5 by 
film or the like as the scanning lines may be electncal y 

, • - o ?~ m »A of the same ahiminum film or me iiKe <x> mc 
us ,„g constant potential wtnng 8 formed of the sam 

data lines 3, for supplying a constant voltage power source VSSY on *e P 

s ,de of the scanning line drivtng circuit,. The contact ho!es 5 can be formed ,n 
s,de ot scanm ^ ^ ^ ^ ^ ^ j^^,,,^ 

- source regions la. This configuration permits the cons.- •= 

i a cnrl thus eliminates the need to respectively H 
capacitance wiring 18, and thus ehmi 

wirings and permits effective layout of the narrow are, Since the 

§ notential of the opposite substrate, exclusive leads 107 and 

effLelyutUi, the space, and thus t.s configuration is advantageous for, 
particularly, a small-s.zed liquid crystal device. 
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15 



though no, shown in the drav«ngs, *• CA " ^ 

_ it 10 , Me fonned ^ leads ,07 for inputting VDDX, VSSX. VDBY V SSV, 
modulated image signals V1D. » V« various signals (the .art sign* 
modulatedimag , do ck signal CLY, the reverse clock signal 

Kanninaluieshiftregisterarcuit231,aclocKsisn4. 

Z he start signal DX for a data line shin register circuit 221, a clock s.gnal CLX 
** * , . , - , ™ etc The leads 107 comprise a metallic Sim such 
and the reverse clock signal CLXB), etc. 

-, ,1-e B-e - n-e-al *.de film, or a conduce film such as an 
as an aluminum nlm or. he li.e,.me.al ^ 

,TO„lmor.he.ike.Apluralit,ofs,gnalv. m ngs2 8 fordnv,ng.he 
:;, M c,rcm,s.04and, h eda B lmednv,ngc,rcu,,03are,.d,om,he,eas, : . u 

ss through the outer penpherv of the suhstrate outside the sea,mg mat- . 

II is applted as a counter measure ag- static, contact ho.es are formed m a 

lie to «- * the same matenal ,n the same step as , « 

Ithne thlghthecontactholes. ,„ order to supply the counter electrode 
3 LCCOM mpu. fiom the outs.de through the leads 107 to the opposite 

' . ...^..H.H.i.h transfer materials having a 

oredetermined diameter and provided on the trans.e.».,_ 

, predetermin , ,,, rrOM can be applied to the counter electrode 

tha . the opposite electrode potennal LCCOM can PP 
32 of .he opposhe substrate 3 1 from the s.de of the l.,u.d crystal dev.ce .tar. - 
„ Z hcuid crvst, device substrate 300, on the side of the da, line dnvmg 

tpt ,„„ operated on the bas,s of the s,gnals ou.pu. from a data hue shtft 
corresponding to the modulated .mage s.gnals VID1 to VXD 
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FM ex»ple, t he data ta shift re^e,oi,« 22, oahedaahnedrivrng 
c , rcult ,03 may comprise a P««V .0 each of whrch a conunon s.a« stgna, 

nv u i™, When .he dau line tfft «*« *** ™ «■**" « »»»» °' , , 

as deserted ahove, i, is poss,b,e ,o lower .he .ransfer frequency Che o» 

, , ihyr and thus decrease the circuit load. 
Slg nal CLX and the reverse clock signal CLXB, and thus 

s ramctPr Ml from the outside 

• j nv ;«. «mnii«i tn me aaw iiuc am^ iv^- 

The stan siguai ^ » f r . 

lbIOU8 h .he ,eads ,07. and .he cic* stgna, CLX and *. .eve.se do* stgn, CLXB 
„ supplied ,o a flip flop (no. shown) in each stage. Therefore, in .he a, 
J. ecu, 22,, after the star, s,gnal OX has heen inpu., shtft s lg nals <s»phn g 
sl „,s X,, X2, X3 fo. dn.ng .he analogue swttches of .he da,a sampl.ng ecu,, 
„ S , sv „ch r onons,vwi.h.he ri sin g ed g esof.hec 1 oc k s, g n,CLXand t he.eve r secoc k 

slgr ,ai CLXB .hereof are g «ne.a,ed and ou.pu.. When .he samphng w,h -he 

..... ... „ „ the da,a sampling circuit 101 from the data hne sbrft 

phases sniueu <uw w^^w ~- ~ 

re g,s,er22, through * data line buffer crcu,. 222, the -ogue s«,hes are 

I cess,ve, y operated on the oasis of ,he s,g»als. As a resul, .he modular 

Tge stgnl VTD1 .o vn* supplied .hrough ,he image srgna, lines 225 are capture, 

1 by.he — ngs,na,ssupplied.hrough.hesca„,ngl,nes. *ough.,n. te 

with prede,e™ed,,min g ,n W n,da U lines3,e.g.,3,6orl2Unes,maybe 

simu , aneously seleced by a angle sampling signal, and .he unung of.be moduli 

I" sign, output from .he ou,side may be changed to ob.am .he sane tmage dtsplay 

„ 7 or more .imes .he ftecuency of .he modulated .mage agnal , htgh. , ,hrs case, 
course .he image signal lines 225 correspondin g ,0 a. leas, the number of the 
:; d edpbase:of,hemodu,a.edimage,gnalarereou,red.,n addition. .heda«„ne 
l„gc,rL,,03mayhepr„videdon,beoppos,,«s,e»,h.hedisplayreg,on 

g ........... „h«« 9 *pI« driven in a comb-hke manner by 

0 therebetween so that the data lines j - , - 

the two data Hne dnving circuits 103. Thus configuration can have the dnving 
frequency of the shift register, and decrease the circuit load. 
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Sim lar,, in each of the — , Une dnvtng circutts 1« « ««- 
7 h ft register 23 1 wbich generates a shift signal (scannmg a**) °» 

since — —"- liL^o^ofts.es.ftetoa.on 

. i *w«u«twppn to QHVe Uic ^olix^o 

regl0n ° llUC "7 ?ranbe decreased When the time constant of the 

■ ' t ,03 is formed with respect to the display regton 61, an 

tnepcii F u««K which utilizes TFTs, for example, 

The auxiliary circuit 109 has a sw« - eswitching 

W o^^™<^'^*^ inthe 
, • for controlling the switching circuit 171. Inthe 

circuit 171, and signalwinng 173 for control g 

•r >n„t 1 09 the connection state between the data hues 3 and s 
auxiliary circuit 109, tne com •♦ ni «n the basis of the control 

a honzontal retrace nf ,c S ible to decrease the 

• . • i. MRS1 and NRS2 to the data lines 3, it is possiDie 10 
of potential as signals NRS1 and NR ^ ^ 

, afl of writing of the actual modulated image signals VID1 
load ot wntmg oi ^ ^ i ^ ^ compnse m 



■1! , ^tT>H1 



25 



30 



. w ,;,n circnt. for detect pent defects and l,ne defects, or ma, „ . 
th eprechargef»nct,onand.heinspec„onc,rcu,t. 

Fig 5 ,s a sectional view taken along line A-A ,» F,g. 4(B). 

. . i the aate insulation film 12 tormea 

plprtric field from me sc<uuuu B — - 

u > .inn 1c the high-concentration source region la 

electrically ^.concentration drain region lb 

of the second layer insulation film 13, and nig 
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15 



• , film n and a third layer insulation film 1 5 l ne pixei 
the second layer insulation film 13 ana a imiu y 

thesecona y _ a j„ n tlv Doped Drain) structure m which a low 

witching TFT 102 also nas a - ^ ^ „ u ^*\ 

'eonceo.ra.ion of imp** ion is implied in.o ,h. junO.cn oenve,..- — 

1 j. _ j „^ tV»P mnction Deiwccii mv ~ 

r^T— no f ^.on, S — .0— ,on 

UMJ . mere.--, - irradiated wlth the light 

• . _ . i a^a i . of the oixel switching TFT 1 02 are not in 
region lu ■ the leak current due to 

incld ent on the opposite substrate , > ^ _ - 

lig ht in the TFT. The basic configurations of embodimen an 

• .1. unnirl crvstal device substrate used in a liquid 
u a n f thp disolav region in the liquid crystal oevu, 

the end of the display g ^ ^ interconnecting 

ctai Hpvice of this embodiment. Fig. / is a aiaw 5 

p or,,o„ (wmng) of -be « ' 8 ^ _ wWng ^ 

substrate of*, e— , and <h *™ a ^ yiew rf 

the consun. po.en.ia! w,n„, F,g, «W and W ^ 
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. i' „inB TV in FiK 6 and an enlarged plan view u» »«. 
insulation film H and the substrate 10. 



-mw electrically conductive light shielding film 7 

«r.*rQtinn source ami man. .w 0 

^ , AmA i e and the high-concentration suun* 

concMtratl o„ sou,. * «*- « ^ , smce 

,he firs. ligh.sh,eldm g him , eau*sa- oflheTFr l0 2. In 

, n ,;. f „p™i ,taeb, possibly making unstable .he character,* 

' * r r ffaf(JnrP in heieht is shitted 10 the m^- 

. ; ,^irn e nt.therefore,theposmonofad 1 ffer e ncemhe l gh 

imJW ~" . . ^u^^rnnormorefromthejuncUonDewcca-.^ 

concentrate dram region 

• „ 1 h and the low-concentration drain region l e so 
concentration drain region lb and me iow tft 102 

, te eof, and winng por™ (**> « -Pe« ^ 

c-7 in this embodiment, the width ot the wiring 
lines 2. in tms eruuuu prevent incident 

scanning line 2 ana tne s manufacturing 

— rrsr"— . 

process. Fig. 6 shows t p ^ 105 , and display » carried 

i0 „„. « .he «. — ; " - - flr! , llght sWfcg film 7 ,s 

A, shown m F, 8 s 6 and 7 .h 

ea =nded along each of ,he scanmng Imes a to the V rf 
pM , U o B ng„ S h.«d,„ g fi to 60ou, S ,de. te d,s,a,teg l on6, - 
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fte peripbera, parting E* "» 60 « "** *° 8 * ^ 

::I;;lvSSV t o tta s«H M anv, ng c, ro , t s l 0 4 ,on e e n ao f , te: n» 8Of 
' th e firs, light shielding film 7 being corrected .0 ft. constant potential w,nn g .. 

^^ft..*.*^^^**^:^,. 

... mutant voltage power source VSSY to 

• • o cn.nn.v.nC* tne lOW-pUlCiiucu 

Dot entiaIof,l.econst»Po.en«. a lw.™g8,andi S ao«inafloat 1 n g «e 

' 1 this embodiment, in order <o c-ec, ft. wmng of ft. firs, light *— . 

• i ■,;„„« fhpwirine is between the first layer 

i„ s u,a.ion Sim 11 and the substrate 10, as shown ,n F,g. 8(A) Also, 

lrtial . prises the conductive film formed a, the same time as the data 
pot*™"" 8 1 r . . ,.cond layer insulation 

-~,«taw notentid wiring S is disposed between a secooa y 

Z I IdTi'bhd iayer insulation film ,5 Therefor, in this embodiment, ft. en* o, 
Z nr g of,he fi rs,l 1 gh,sb i elding fi ,m 7 ,sc„ m ec,ed,o,hecons, M ,po^.a 1 w™ g 

^ftJft.«^-*'^•^ w ^ i, -* ,k " ,llBl,,- 

, a ..„ h . u .„ion film 13, as shown in Figs. 6, 7, 8(A) and 8(B). 
' Lh a connection sttucture corresponds to the case wherein the contact hole , 
„ connecting the winng of the firs, light shielding film 7 and the constant potential 
! rT g 8 and he contact hole 5 (refer ,0 Fig 5) for connecting the source region of e 
Z L«ng TFT 102 and the source electrode (the data line 3, are simultaneo 1, 

IT and . . contact ho!e , is formed in one etching step. However, ,n order to 
formed, and tne corn* insulation 

pr even, etching of the polygon film uifte portion of the Mccone— 
Luofthepi.elswrtcrnngTFTlO^Mchcorrespondstothecontactho^ 

I „ lto wa,,in.he,i q u,dc^dev,ce 1 OOof, U semhod m en,,s,nce.h « 

Channel region 1c. the low-concentration source and dran tenons « . «- 

... .^.ntration source and drain re gl ons Id and le and 
n the junctions between uic iuw-v . .. ttt 

„„ t reach the channel reg,o„ 1c of the pixel switching TFT .02 g 
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from the back side of the liquid crystal device substrate 300. Therefore, in the bquid 
crystal device 100 of this embodiment, no leak current occurs due to the light reflected 
from the back side of the liqurd crystal device substrate 300 in the TFT 102. Further, 
since the first light shielding film 7 is fixed at the potential of the constant voltage 
power source VSSY on the low-voltage side of the scanning tine driving crcuits 104, 
the TFT characteristics neither varies nor deteriorates due to the influence ot the 
parasitic capacitance between the semiconductor layer 1 of the TFT 102 and the first 

light shielding film 7. 

The surface of the first light shielding film 7 is preferably subjected to an 
antireflection treatment so as to prevent reflection of incident light (the light 

u u •• -r-^a' 1081 bv the surface of the first light shielding film 
transmitted through the liquid ays^ l jbj oy jk 

7 and irradiation of the pixel switching TFT 102. 

In this embodiment, also the pixel switching TFT 102 is formed by utilizing the 
portion below the data line 3, as described above with reference to Fig. 4(B), and 
assumes the state wherein at least the channel region 1c, the low-concentration source 
and drain regions Id and le, and the junctions between the low-concentration source 
and drain regions Id and le and the high-concentration source and drain regions la 
and lb of the pixel switching TFT 102 are covered with the data line 3. Theretore, toe 
data line 3 functions as the second light shielding film for the pixel switching TFT 102 
to form a structure in which the channel region 1c, the low-concentration source and 
drain regions 1 d and le, and the junctions between the low-concentration source and 
dram regions Id and le and the high-concentration source and drain regions la and lb 
are vertically sandwiched between at least the first light shielding film 7 and the data 
„ x t-..-*u^ lioht shielding film 6 

described above with reference to Fig. 2 is formed to overlap vmn u« - — 

second light shielding film), to cover the channel region 1c, the low-concentration 
source and drain regions Id and le, the junctions between the low-concentration 
source and drain regions Id and le and the high-concentration source and drain 
regions la and lb, and the first light shielding film 7 arranged below these regions. 
, Therefore the third light shielding film 6 functions as Hght shielding film for the pixel 
switching TFT 102, and exhibits a redundant function for the data line 3 serving as the 
second light shielding film. Thus, in the liquid crystal device substrate 300 of this 



embodiment, the TFT 102 produces no leak current due to the light reflected from the 

opposite substrate 3 1 side. ^ 

Although, in this embodiment, the LDD structure of the pixel switching 
102 has been described as an example, the present invention may be applied to an 
offset structure in which no impurity ion is introduced into regions corresponding to 

. . • ■...u..ji. <Jnrh » T DD structure or 
the low-concentration source and cirain region* .u «uu ... 

offset structure TFT has the advantages of improving voltage resistance and decreasing 
the leak current in an off time. The present invention can, of course, be applied to a 
self alignment structure TFT in which the source and drain regions are formed by 
planting high concentrations of impurity ions while the gate electrode (a portion of 

the scanning line 2) is masked. 

Modified examples of the connection between the first light shielding film and 

, ,vinno which will be described below, have the same 

me cuiiaiani puivun^ * c 

configuration as the first embodiment. In these modified examples, the connection 
between the first light shielding film and the constant potential wiring is described, and 
description of the other portions is omitted. 

(Modified Example 1 of connection between first light shielding film and 

constant potential wiring) 

As shown in Figs. 9(A) and 9(B), the wiring of the first light shielding film 7 
between the first layer insulation film 1 1 and the substrate 1 0 and the constant potential 
W1 nng 8 between the second layer insulation film 13 and the third layer insulation film 
15 may be connected by using contact holes 17 and 9 formed in the first layer 
insulation film 1 1 and the second layer insulation film 9, respectively. In the use of 

insulation film 1 1 and the step of forming the contact hole 9 in the second layer 
insulation film 13 are separately earned out. Therefore, even when the first layer 
insulation film 11 is as thick as the unit of several thousands angstrom, as compared 
W1 th the gate insulation film 1 2, either the contact hole 9 or 1 7 having substantially the 
same depth as the contact hole 5 (refer to Fig. 5) is formed at the same time that the 
contact hole 5 is formed for the high-concentration source region la of the pixel 
switching TFT 102, and thus the high-concentration source region la of the TFT 102 
is not etched during formation of the holes. 
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(Modified Example 2 of Connection between First Light Shielding Film and 

Constant Potential Wiring) 

As shown in Figs. 10(A) and 10(B), the wiring 72 of the first light shielding 
film 7 between the first layer insulation film 1 1 and the substrate 10 and the constant 
potential winng 8 between the second layer insulation film 13 and the third layer 

,1 . u^u 1 7 farmed in the first 

. . /-i„. i c ka ^nrmPPtPfl hV USine U1C UUULdut iiuiv * > 

insulation mm u may uv j 

layer insulation film 1 1, a junction electrode 16 connected to the wiring of the first 
light shielding film 7 through the contact hole 17, and the contact hole 9 formed at a 
position in the second layer insulation film 13 corresponding to the junction electrode 
16. in this case, the junction electrode 16 is formed at the same time as the scanning 
lines 2 and the capacitance wiring 18. 

(Modified Example 3 of Connection between First Light Shielding Film and 

Constant ruicuudi v!iim 6; 

As shown in Figs. 1 1(A) and 1 1(B), the wiring 72 of the first light shielding 
film 7 between the first layer insulation film 1 1 and the substrate 10 and the constant 
potential wiring 8 between the second layer insulation film 13 and the third layer 
insulation film 15 may be connected by using the contact hole 17 formed in the first 
,ayer insulation film 1 1, a relatively wide junction electrode 16 connected to the wiring 
of the first light shielding film 7 through the contact hole 17, and the contact hole 9 
formed at a position in the second layer insulation film 13, which is deviated from the 
contact hole 17 in the region corresponding to the junction electrode 16. In this case, 
the junction electrode 1 6 is formed at the same time as the scanning line 2 and the 
capacitance wiring 18. 

Although in the embodiment shown in Fig. 7, one end of the winng of the first 
light shielding film 7 is connected to the constant potential winng 8, both ends of the 
W1 nng 72 of the first light shielding film 7 may be led to the outside of the display 
region 61 along each of the scanning lines 2, and each of both ends may be connected 
t0 the constant potential winng 8. In this case, since the first light shielding film 7 and 

the wiring of the 

the constant potential winngs 8 are tormea dbw^ u^v - 

first light shielding film 7 and the constant potential winngs 8 are connected by the 
connection structure shown in Figs. 8, 9, 10 or 1 1 which uses the contact hole 9, etc. 
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Smce the other configuration ,s .he same as descnbed above w* reference .o Fig. 6, 

description of the other configuration is omitted. 

.^Hisembodiment.sincethelowiayersidesof.hechannetre^ ,c, e_ 

the patching TET , 02 are covered with the channe. shading portions , , or tne 
flrs, hgh, shteiding fi.m 7, even if Ugh, ,s reflected from the back side of the h,u,d 

6 , , 1- j ♦ r^arh the channel region lc, 

. , „.l inn thp rp.tiectea Hum uuca ii^v .wv* 

crystal device suu.uat. — , - - . inn rtf thU 

I „f,hep K e,swr,ch,ngTFT .02. Therefore, tn ute >i,uid c^stai devrce ,00 f.ht 

embodiment, no « current due to the Ugh, reflected from the bac, side of the 

fi , m 7 is connected ,o ,he cons,an, potential brings 8 for supplying ,he constant 
vol ,a 8 e power source VSSY on ,he tow-poten.,, stde of the scannmg .ine dnvtng 

.. A , „ ,h, nmentia, of each of the constant potenual wrongs 8 

circuit 1U4, and is thus uX„« - r - ■ 

. -u^-ir, neither vary nor detenorate due to the mfluence of 
Therelore, uie in uwuuv^.- 

rparas,ccapac I ,a»cebe ro eenthe S er m cond U c,or 1 a y er I of.heT F T.02and.he 

first light shielding film 7. 

Pur ,her, ,n thts embodimen, since both ends of the wtnng of the firs, „g . 
shle ,diag film T are respecttveiy cor.ec.ed to the constant po.entta, winngs, , the 
winng , s disconnected a, an mtermedtate positron thereof, a constant potenua, . 
su pphed to the entirety of the firs. Ugh, shieiding O. 7. Therefore, the rs, gh. 
Jig fiUn 7 copses redundant wtnng for the wtnng thereof, and thus has fugh 

reliability. 

[Modified Example 2 of Embodiment 1] 

though, in the embodiment shown in F.g. 1 2, a constant potent „ app hed 

, 5 lore^terab, apphed from both ends of each of the two constant potential 
, as show, ,n Fig .3. m *. conflg.rat.on, the constant potentia, wtnngs for 
appiytng a constant po.en.ia, .0 the firs, Ugh, shtdding fi,m 7 .so compnse redundan 
:! gs Theo,he,conflgura„onis.UesameasEmhod,men, , and Modified Examp.e 
, .hereof, and .bus description of .he Cher configuration ,s omttted. 

,„ .Modified Example 3 of Embodiment,] 

Sinc=,hebas,cconfigura,ionof te embod m en.,s,hesameasEmbod,n,en, > 

Md Modified Examp.es , and 2 .hereof, descnption of common portions is onutud. 
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«*. along bo,h ,he scann,n B Unes 2 and ,he d»,a „nes 3, as shown ,» Fig. 14 _ 
Wore the r=s.s,ance of .he « ligh. siding ^ 7 U t«- - 
— isenhanced. M^e.s.^s^^-^—^ 

i.- film fi Prefer to Fie 2) of the opposite substrate j i i 
llght sbl e,d,ng 0. 7 -*» theted ^ ^ fflm 6 of te 

.1 ci+^ cnhstrate 3 1, aiiu H^ 11A " LLJ 

IL1C uyp^ iv ^ ~ 

.::rrr. r-t 

etc., in «-i ie — 

60 mEn— , shown in Figs. 7, ,2, .3 and K 

llB „ t sing fl. 7 connected ,o ,he cons,- po.en.ia. wning • » *• 

Ught shielding film 7 are extend the same conductive film as the first 

. • , x fii m 7 are electrically connected by using the same conauci 
sliding film 7 are y ^ rf & ^ ^ 

light shielding film 7 comprising a metallic turn 

t oi ,vhirh is formed in the same step as the tirstugni 

1S dis connec,ed, and ,he .es,.ance of .he nrs, ligh. sh.eld.ng nun 7 can 
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'"'1. ,; 

8 . ._u^n^wirin 2 and the constant potential wiring. The 
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em bodi,nen, is .he - as .he liouid cry S ,al dev.ce — e o, « 
devlC e of Embodimen. 1, portions havng .he same tactic, are deno.ed by .he same 



omitted. 

r nnmpnK ana uescnyuu" tilwA 

rcicicu^ ' 



^^odimen, has a basic configuration ,n which .he opaque conductive 
m sbieldmg «- 7 comprising a me* «. - „ e 

CO n,ain,ng one of .hese me,als is formed b«ween .he firs, layer .nsula o„ An 1 , and 
,he substia,e 10 so as .0 overiap - a, leas. «he channel refion 1c .he low- 

tn -^ source and dram regions Id and ,e, and .he .unctions betiveen ,he ,ow- 

cu : :.; : l . and «. „*. °° — 

„,. r ,a~ wi,h ,he chapel region 1c on ,he lower layer s,de .hereof, and a w,nng 

60 from ,he d,sp,ay region 6, along each of .he scanning l.nes 2, and a .run. 74 fo 
ou i •, e TVio tmnW 74 is at a position 

wh ere i. overlaps .he penpheral paring ligh. sb,«,d,ng 

b e.ween ,he d,s P ,ay re.on o. and .he scaring „ne dnvmg c,rcu,.s 04. n tiu 

emb0 dimen, one end of .he nun* (winng) 74 of*. « hi. 7 o« laps 

1 .he consun, pountia, wrnng for supply «* ^ 

with the cousiai y ^vi™ circuits 104 and the winng (tmnk) 

on the low voltage side of the scanning line driving circuits , 

. v „ :Mfi ,„ 7 i, connected to the constant potential winng 8 in 

th = overlap portion. Therefore, .he firs, ligh. *,d,ng film 7 , connece o^ 
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tbe low-voltage * of*. scanning line driving c,rcu,.s 104. and is «hu S fixed a, the 
potential of .he cons,an< po.en.ial wiring 8 and no, in .he floating s«a,e. 

Smce .he wiring («*» 74 of .he firs, ligh. -ding film 7 ,s hetween .he tat 
lay er insulation film 1 1 and .he subs.ra.e ,0, as shown in F.g. 5. and tine consti- 
potential wiring 8 is be.ween ,he second layer insulation film .3 and .he .h,rd ayer 

. . . nA firQt liaht shielding film 7 and the 

cons,,,, po.en.ial winng 8 are conneced by .he connection smrcture show, .n Ftgs. 8, 
o 10 or II which uses .he comae, holes 9, e.c. The other configuration ,s 
substantially .he same as Embodtmen. 1, and «hus description. hereof is ormtied. 

In the liquid crysuu device 100 constructed as described above, Uke 
Embodiment 1, since .he fir, l, g h, sh.eld.ng film 7 is formed «o overlap wr.h .he 
. lr , e , . c(r0 „ , , *, of ,he nixel swuching TFT 102, even if Ugh. ,s reflected from 

i j ■ .^ctratP ^00 the Ueht does not reach at least 
u_i, *,a» nf the liauid costal device substrate 300, me ngm 

LUC uati\ jiv*v - i , . , 

, h e channel regron ,c, etc of.he p,xe, sw,.cran S TFT 102. Therefore, m .he p,xe 
sw,,chi»g TFT ,02. no leak current occurs due .0 .he ligh, reflect from .he bac side 
of the ,icu,d a*- device sub,,a.e 300. Since ,he firs. ligh. shading film 7 ,s also 
„ w ,. d ,o .he cons.an. potential wrnng 8 for supplying .he cons.an. vohage power 
source VSSY on .he low potential side of.he scanning „ne driving circuits 104, ,he 
fir, ligh. shielding Sim 7 is fixed a, ,he po.=ntial of .he co„s.an. po.entia, w,„ng 8. 
Tteef0 re, .he same effect as Embodiment 1 is exh.bt.ed, i.e., .he TFT characters 
neither vary nor deteriorate due .0 .he influence of ,he parasitic cap.ci.ance be«wee„ 
,be sem.conduc.or layer 1 of .he TFT 102 and the firs, ligh, shields film 7. 

Further, in tins embodiment, ,he wring 72 of the fir, ligh. shieldmg film 7 

*> a trunk 74 for 

,s conneced ,o ,he cons.an. po.en.ial wrring through the trunk 74. Therefore, 
connection be^een .he firs, light shielding film 1 and .he co„s,an. po.entia, wring 
need no, be performed for each of ,he branches, and .he connection may e : performed 
between .he .runk 74 and .he cons,an, potentia, winng 8. Thus, .he ,™nk 74 can 

... ,. .._.u„,„ ™„ and the first light shielding film 7 and the 
ledtoanydesireaposmuiiwunuuvv,....^, - 

cons,an, potential w,n„g 8 can be conneced a, tf. portion. *so we. cchang for 

formtng .he comae, hole 9 fo, connecting ,he firs, ligh. shielding film 7 and ,he 

cons,an. po.entia winng 8 easily produces cracks ,n ,he layer insulation film due .0 
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, • «d However this embodiment has the advantage 
penetration of the etching solution used. However, this 
hat the trunkTAcanbe led to any deseed position, andaportion where the cracks 

tJ first light shielding film 7 and the constant potentia! wiring . «c _ 

* S ... ^ition. thereby increasing reliability. 

«,;rrht nmir is umiieu iu a r . - . . „ 

by dry etching. 

Modified Example 1 of Embodiment 2] 

- -4,4 - firs, m *** *■ 7 : «— «, .»« a* «* * 

" I » te 73 .a, * « .0 the outs.de of the display -*» «1 — « 
:i:;^n U» B 2 - connected . ,n*. .» * case, since *. **m 

F« 8 9 ,0orUwMch»ses.hecon<ac<holes9,e.c. S,nc* the other 

• ,„"the liquid crystal device .00 of thts embodiment, no lea, current 

t „ addttion the firs. * sh.eldin g film 7 is co-ted to the constant ^ 
1 r SU p Pl «.hecon S ,an.vo,, g epower source VSSY on the low,ote- 
IZthe scarlg Hne dnvrn g ctrcutts ,04. and is thus feed a, the potenfal of - 
^ , ., .,,„. , TWore. the TFT characteristics netther vaty nor 

10 of the constant potenua, w 6 . • semic „„dunor 

deteriorate due to the influence of the paras,,,c capactance between 
layer I of the TFT 102 and the first light shieldmg film 7. 
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ln thi s emldtmen, onl, .wo tntnks 74 . connected <° *• «— 

same effect as Embodiment 2 is exhibited, i.e., the mutt « n», ~ ~» ~ ~, -~ 

P ... *, firs, taht shielding film 7 and the constat 

,„v, 0 rA no winne is piuviu^, - 

po.ential wrings may be connected a. mo positions. ,. . ofeach 

Further, ,n the wtnng of the fit* ,igh, shieldtng 61m 7, smce both end of each 
rf the branches 73 are respectively connected to the two tntnks 74, tf each of the 

supplied from the mmks 74. Therefore, the firs, hgh, shtelding film 7 compnses 
^ for .he wring 72 thereof, and .bus has htgh reliabthty 
[Modified Example 2 of Embodiment 2] 

Mhough. » the embodiment shown tn Fig. 17, one end of each of the two 
I^are pteferably connected, the constant po-aiwinngsS, as shown, n Ft, 

branches 73 of .he firs, light shielding film 7 also compose redundant wrnng, the 
::Lgura n onis,hesameasEmbodimen,2a„dModi fi edExamp 1 e2thereo f ,and 

thus description of the other configuration .s omttted. 
[Modified Example 3 of Embodiment 2] 

Si „ce the bastc configuration of this embodiment is the same as Embodtmen, 

mi Modified Examples 1 and 2 .hereof, descnpuon of common ' 

„u:-u;«fT film 7 is formed in a lattice 

form along both the seaming lines 2 and the data hnes 3, as snow „ . .. 

Therefore the Stance of the firs, light shielding film 7 is tamer reduced, and 

llg h, shielding film 6 (refer to Fig, 2 and 1 5) of the oppostte substrate 3 1 Ther ore, 

. and oermttsomtsstonofthethtrd light shteldmg 

film b ot tne oppuauv. 

film 6 of the opposite substrate 31. 

„ such a configuration, of the branches 73 of the winng 72 of the firs, hgh, 
shjel d,ng film 7, both ends of a ponton ex,ended along each of the scanmng hnes . 
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m blended .0 .heou.side of .he display regmn 6., and connect, * . «*• 
in reB1 ons which overlap w,,h the penpheral parting light sbieldmg to 60. 
r^i™. 2. ,h= constant po.enual wiring may be tended «o the peripne™ _ 
fining hgh, sbieldmg to 60 ,0 be connected wrth .he fust ,igh. shteldrng - - - 

. . . .,.^„-n„^nni^ed to an external IC may 

. .. . 1 — j i nnh; nnc lead to oe eicun^ai.j. — ~* 

Embodiments i auu — 

be provtded for supplying a cons,an. potent signal (for example. VSSY) » 
constant po.en.ial ™nn g , or a, leas. W o leads may be provided so as .o be short 

forming a redundant structure. 

[Embodiment 3] - ■ 

: _ v enlar ^ n lan view showing the penphery of two pixels tormed at 

.... _™ in „ liouid crystal display substrate used in a hquid crystal 

the ena 01 uie m^ia, '-e - - * - , ,. ,,,,„ v , a 2 Q 

device of , ins embodimen.. Fig 2, is a sedonl view .aken along ,..e H mF.g. 20. 

the same as .ha, descnbed w.,h reference .0 Figs. 1 «o 5. Her, the structure of 
co r .ec l ionbe W een.he,. g h. S h 1 eldin gfi lmwh 1 chcons. ta .es.hel.gh.sme,d,n g 

1* descnbed. Since *. basic conngura.ion of .he „,u,d crysral de.ce S „bs.ra.e 
f th e 1 Uc^^ceof.msembod ta en.,s.he S ameas,e 1 , qU ,dcr, S .,e.ce 

substrate of .he li,u,d crystal dev.ee of Embodimen. ! and 2, pomons havmg .he 

omitted. -7 

compos* charme, sh.el.ng poruons 7, each of wu,ch overlaps w»h.he channel 
regl » !c, and w,„ng poruons 72 respecUvely tended from .he channel staeldrng 

ons,a»t voltage ,0 .he channel shielding poruons. The w,„n g poruons 72 0 he « 
lig h. sh.eld.ng to 7 compnse branches 73e*ended from .he d,sp.ay .eg,on 61 along 

8 . ........... „„,h th« nerinheral partitioning light 

,hescanningl,nes2toapos,t,onwn.c„o,.,..p, -,- ■ ■ 

aiding to 60, and a uunk 74for connecting me ends of .he branches 73 The tmnk 

T,s overlapped w,,h the constant potenual w,„ng S for atpplyng .he const— 

power source VSSY on the ,ow potenual s,de of .he scannmg l,»e dnvrng crcuus .04, 
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Md .he witing <** 74 of the nrs, Ugh. shading - ' - » - "T 

pol e„ ti a 1 ^ 8i n. te oveHappo rt ,o 0 .^*eco 0t ac, M e 9s ho» n . F , 8S -S, 9 , 
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hue 2, and the nts, «* adding film 7 is formed ,o overlap - the 

.canning im , ,„ in thU embodiment, the 

i.i n ,^;t!.nd> winne is. iikiw'-i" 

scanning line z anu me ~ 

capaatance wtnng 18 is connected to the trunk of the firs, light shteldmg 61m 7 
l.h.hecontactholenfforrnedinthenrst.aver-a.onnl.ll.note.ended 

l0 the scanning line dnving circuits 104. as shown tn Ftg. 21. 

,„ thts configuration since the cons- voUage power source VS Y on * 
, 0 w potent,, side of the scannrng iine dnving ctrcuits 104 ,s supphed to the 

P ., ... .. ah .. c „. s , a n.™.entialwiring8.theconstantvoitagepower 

shielding tilm / tnrougn mC v^w- r - - 

8 . _„ .... ...-^ , hP cnacitance firing 18 through the trunk 74 of the 

source Vi>5>* is aisu aupp«w« *~ 1 

I , Ugh, shielding film 7. Therefore, a constant po,en,,al need no, he suppUe .0 each 

and the number of the contact holes in the scanning line dnvrng ctrcu„s ,04 «. thus 
Te Id There is thus the advantage ,ha, a large scale crcu,, can he tntroduced ,n,o 

«„ pro.de a .end and executtve wtting for supply a constant po,en„al to the 

capacitance wiring from the outside. 

Fig 2,showsu,es.a.ewhere,n,heuun k 74of.he 6 rs,» 8 h«sh,eld,ng fi .m7 

andtheclantpotentialwrnn^are connected by us,ng the contact hole Hormed 
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structure described above with reference to Figs. 8. 9, 10 or 1 1. 

[Embodiment 4] 

Fig 22 is an enlarged plan *« sho»ng the penpher, of two P ,*els formed a 

• taken aloniz line K.-1V m rig. 
device of this embodiment. Hg. 2i is a sei^ucu v. - ... t ■ 

hcsarneasthatdescnhed.threference.o.gs.l.oS Here,,hes,ruc.re orusrng 
as the capactance ™„n 8 and the Ugh. shteldhrg 81m winch constttu.es the Ugh. 
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sbl eldurg stmcure of .h= ¥i «*«" **■ 300 ' S -* *" 

: P ... . m b„dimen, ,s .he same as the .iqurd <** device —rate o, « 
c^ oW of Modified Example 3 of Embodiment 2, porbon, ha.„g* same 

0m,,M ta , m sembodim«n,as,how„,nFig. 22, ,h, fa. light smeldir* film 7 
composes channel shading ponions 7, each of *h overlaps wi.h .he channel 
J» ic, and w,H»g poruons 72 formed in a ian.ce , ..end from me ctannei 

.. „_ , ,„„„H S e ranches 73 extended from the msplay re g .on 0 1 

first lieht snieiding mm / wm r .ic 

g , .„ , „™,i„„ which overlaps «* the periphery partmonmg 

along the scanning urn,* - - - r - — w7 , Thp 

, igh aiding film 60, and a 74 fot connect .he ends of .he bra ch ^ 
L 74 of the firs. „gh, shteldmg fum 7 ,s overlapped »,h .he cor^t po en « 

74 nf the first ght shielding film / is 
T f COM and the wiring portion (trunk) 74 ot the tirst ug s 
lld.o.hecons.an.po.en^^gSin.heoveHapponion.h.ough.he comae, 

hole 9 shown in Figs. 8, 9, 10 or 11. 

Smce .he fa. Ugh. s.eidmg mm 7 is formed ,o overiap w,,h .he chance 
winng „ described above - reference .0 Figs. 4(A) and 4(B), in .his em omrne. . 

^hTcap^anc. «nng desenbed above ™.h reference .0 Figs. 4(A) and ^ 

„o v^Y nn the low potential side of 
Namely, since .he cons.an. voltage power source VSSY on top 
the scar»gl,nednvmgcircui.s ,04 is supplied .0 ure fa, Bgh. shreldmgfrlm 7 

Igh ,h cons,an, po— * -age capacor CAP compnses . e «* 

rerLla,,on 6 lnrnas.d,elec.„c fita be W een.hefa.,igh,s«dingfr.m7 m d 

J iMnfthsTFT 102. 

the drain region (the high concentration ^ ~ ~ 

[Exa mple 1 of method of manufactunng the light cryst, device substrate 300] 
ln the method of manufacuunng the hquid crystal de.ee 1 00, the process for 
fracturing the l,u,dc^ device suhstrate 300 .11 be described with reference 
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l0 Figs "H to 27. These tawing* are Seconal drawings showing fte s,eps of the 
m eftod of manufacturing fte l.,u.d c^sta, dev.ce substrate of , his embodiment. In 
drawings, .he left drawing .s a Seconal view (the sect- of .he p,xel TFT) 

a seciona, vew (.he secuon of fte cor.ec.ion between the firs, hgh, -drng fita 7 

..... ,«„„ tn a action taken line B-B' of Fig. 6. 

i a„ ...rinnt nntpntial WinmiJ ^uuc:>yui^~ & 

anu we vuujiuu^ ^ — 

1 n t h ! ,„arnp,e,.heconnec.,onhe.wee».he fo „, B hu«ing ffl n,7and t h=consta„. 

polennal wiring comprises, as shown in Fig. 9. 

First as shown in Fig. 24(A), an opaque conducive light sh.eld.ng film 70 
M mprisingame* fi lmof W ngs t eM..— chrormum, .-urn, molyhdenum or 
ft, „ k e. or a meta, *y film of a metal silicide con-ng any one of .hese me* ,s 
. . ... Wrg „, ,h« l,ke. .0 « .hickness of abou. 500 angstroms to about ,000 
„<•„„,,„ 1 000 angstroms to about 2000 angstroms, over the ent,re 

compn S in g non«neg 1 assors 1 lic t fo.lowedb y pa.«e ra ngb y pho«oh,hograph y ,.o 
fom ft. firs, light shading film 7, as show, in F,g. 24(B). The firs, light sh,e,dmg 

soorc .anddrainreg,ons Idand 1 e,and,he J n.cUo»sb«ween.helowconcen.ra.,on 

.onrce and dram regrons Id and le and the Wgh concentrano. source and tarn 
r , 8 ,ons,aand,bof.hepu I elswi,ch j ngTFT,02,which™Ubedescnbedbe,ow,as 

Ifrom.hebac.s.deof.he.nsulation substrate „ (refer ,„ Fig. S). Ofthethus- 
formed firs, light sh.eld.ng fi.m 7, a poriion formed corr.spond.ng .o the channel 
r .g,o„ of.be pixel etching TFT 102 is the channel shielding portion, and a porrion 

Nex , as shown in Fig 24(C), .he first layer insulation film 1 1 is ibrmeo 
ft.cxn.ss of about 500 angstroms ,0 abou. ,5000 a„gs.r„ms, preferably abou. 8000 
mm on ft. surface of .he firs, hgh, shading film 7. The firs, layer msulauon 
ntallfirnconstomsulate the firs, light shielding film 7 from the sem.conduc.or layer 
, „«, is formed ,a,e, and compnses, for example, an -anon film such as aaheon 

„ u-i;i,. fnrmerihv atmospheric pressure CVU or 

0 oxide film, a silicon rumae nun, u. • 

ffl, „ be obtanud. Namely, i, b poss.ble .0 preven. roughtng by pohshmg 0. ft. 
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rf e 0 f the insuWon - '° ,te °"" 

' ! ~T.02due.o~ nonbyin^-*-* 

pixel sw.tcb.Bg TFT du ^ ^ fomed w a ^ of 

vt„. oflchnwninFiR. 24(D), apoiy^u ^ ^ 

w rUroKlv ahoUt 100U angSUUUia, «*w 

lhe entire strface of .he firs, layer — _ M0 ^ undet 

«. , . , r*tP nt aDOUl huu ^v. 

disilane gas is suppuea hi * ■ 500 o C) t0 

o f .e .o ** «»° c » *- ; u ; Pa t lboul 40 n . ^ 

fom an amorphous ~» - — * ^ " "1 ,0OX for about ■ - 

"'^C! , n ,^*o 0 ,o Bte o. te po 1> *o nfito 
pressure CVD process o, - ^ ^ ^ „ fom „ mrptou s silicon 

deposited by the low pressu^ - ■ - r 

Next, as shown m Fig. 24(E), the po y ^ 
u WVe semiconductor layer ^acuvc i*y ; 

lb ou. 900°C .0 abou. .300 .0 ( ^ M , he 

i finally becomes about 300 angstro ^ ^ .^.^ 

a»ou.^-_ toAout ,500 angstroms, menace 
ft, ,2 becomes abou. 200 ang ^ Qf the 

substrate of about 8 inches is used, ^ ° ^ ^ decreased by decreasing the 

ttem a, oxidation .in*, and a htg .em ^ ^ w ^ ^ „ 

*» -de ft. ma, be deposed on .he < ^ ^ ^ ^ ^ 
fom amu H a,erga.e — ^ for form n g , be scaring 

Next, as shown in Fig. 25(A), P y ^ 

b5 .fienna, diffusion of phosphorus to mate .he polygon 
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, v n n f the nolvsilicon film 20 1 , may be used. 

INCH, u« K-v - . { switching If 1 

side ,as shown in Fi ,2HB,. On the other hand. . «. ^ material for 

, -r— sim ?m is completely i^- 

potential «ing .. the po,ys_ - - - ■ ^ cm be used , 

the scanning lines 2 (gate eiectrode), a 

or the gate electrode may he formed ,n m„l* ers ^ 
fita or a metal si.ic,de ». and a P*-~> * " ^ 2 can be 

prevent a decrease in me pixcv 

' ■„ S ubs,ra«e 3. and the IKfio ^.al device suos,r,. — 

driving circuits usmg the gate electr .,..„ aTrr 102 side in the self 

sour ce and dram regions Id and ,e on the p«el s— ^ ^ 

driving circuits *>y « sm e 1 "** mlS 

concentration source and drain regtons ,. and >h_ ^ 

A «gh concentration of impurity ^ ^ ^ 

, mp ,a„,edus,ngaw,der rests, maskthanthe gate e,e« ^ 
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concern of impurity ions (phosphorus) may be tapped by using the gate 
strode as a mask .o form self-alignment stntcture source and 

AJthough no. shown in the drawings, in order to form the P a--, r ■ o. » 
peripheral drivtng circuits, the pta, switching TFT 102 and the N channe, 1M are 
covered wtth a resist, and impunty tons arch as boron or the lite are implanted at a 

the eate electrode as a 

_ _r ~u~,,+ fi 1 v io w /r.m" to aDOUL iv a <w~^ © 

QOSagC ui auuuv v. * - - - -- 

m ask to form the P channel source and dratn regtons in a seif alignment manner. 
l0 „ concentration tmpurity tons (boron or the hie) may be tntroduced with a dosage o, 
about 0 1 x WW «o about .0 x 10' W by using the gate electrode as a mask to 
form the low concentration source and drain regtons ,n the polystlicon mm a, the same 
time as the formation of the ptxel TFT and the N channel TFT of the peripheral dnvtng 
. ,. .„.,.■.„. h. eh „f concentration impurity tons (boron or the like) may be 
circuits, anu men « 

. ..... . of about 0.1 x 10 l W to about 10 x lO'Vcm by a mask 

wider than the gate electrode to form LDD secure concentration source and dratn 
regI ons Alternatively, a Ugh concentration of impurity ions (boron or the Itke) may be 
.mplanted ustng a mask wtder than the gate electrode wtthou, implantation of a low 
concentration of impunty tons to fonm offset structirre source and dratn regtons. The 
.mplantation steps permtts achievement of complementary type, and thus the peroral 
driving circuits to be built in the same substrate. 

Next as shown in Fig. 25(E), the second layer msulatton film 13 compnsmg a 
NSG film (a stlicate glass film containing neither boron nor phosphorus) or a sthcon 
m ,ride film ,s formed to a thickness of about 5000 angstroms to about 15000 
angstroms on the surface of the gate electrode by atmospheric pressure CVD or low 

& i* *_ ^>A r\n+ rat 

about 1000'C in order to activate the tmpunty tons tntroduced into the source ana 

drain regions. Q 
Next ,n the connection wrth the constant potential wring 8, the contact hole 9 
» formed in a portion corresponding to each of the wrring portions of the firs. Itgb. 
aiding film 7 At this time, in order ,0 achieve Wgb deMtion, it is advantageous to 

, . . n u.. a„, ^rVtino cnr.h as reaction ion etching, 
) form the anisotropic contact noic ^yu., « s 

re ac,tve ,on beam etcmng or the like because the bole can be formed with substanttally 
me same dtameter as the mask. When the contact hole 9 is formed ,n a tapered shape 



v „ thereistheeffectofpreventiag 
Next, as shown in Fig. 2t>W, _ ^ ^ of ^ pixel 

. . • ■ q thp contact • • - 

potential wmug », — - 

sputtenng. Besides 

me ,al alloy *> may be sued. ^ w , „ pattetnec , by 

Next, s^w- - nri rtion ot tne data u^c- — 

w ,„ fonn the source electrode as a portion 

ph0 «^- 0ntheo therhand,intheconnecu U ^ - 

ixe l switching TFT lOZs . 

Nex t, as shown m F» 260* bot0 „ or ptepta us) 

^eCV.o.owpress^ ^.^a--*. 
flattened film havmg no stage may 

to ... ...„„„, etching TFT 102 s,de, a conun 

, + l p QPCO nd and tmru wy^ 1 

25 hole 4 is fotmed ,n port« - «* "» ^ ^.tnography and 

tom ed b, d* e,*g sue a re» ^ rf d ^ 

30 etching and wet etcmng, ^ 

• r. 27(A) anlTOnlmMOforforn.ngthedr.nelectrode 

Next, as shown in Fig. I i^h anestroms on the 

isfomedt „a,^esso t a b ou,400an g suoms,oabou. - 
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, fV rr 0 ^ 140 hv ohotolithography to form the pixel 
oi the iTO tw, n ^ the conslani 

. . . .™«r i ^ »« shown m Fig. 2 /(B). U1C * 

switctung in iv- - , of tne 

• , - a 1 8 the ITO film 140 is completely removed. On the surrace 
potent wiring 18, the ITO fey 
01X el electrode 14 is formed a alignment film of polyimi 

, i , atonal IS not Mlllicu — 

nibbing. As the pixel electrode ih, iuc ~~ " elt j n g.p 0 ini metal oxide, such as a 
r p«t electrode matenals compnsing a high-melting P u 

not separately formed in tne ^ - 

• f h at the same time as formation of the contact uo.e „, 

hole9l s formed at the ^ ^ ^ film 7 ca n be constructed as 

between the constant winng 8 and the first ugo 

shown in Fig. 8. substrate 300] 

rExample 2 of method of manufacturing the liquid crystal 
[Example r„niH rrvstal device 100, another process 

In the method of manufacturing the liquid crystal , 

, j ■ chctrate 300 wiU be described with 

reference to tigs, za w ^- draw nes, the 

taken along line A-A ot tig. _ _ 

(the section ui * . fi In tms 

pot entialwiringcompnses,as S hownmFig.lOorl . ^ 

r „ -Mf to 24(F) are the same as those ot the aoovc 
the steps shown >n Fig. 24(A) to 24(f) ^ 

u ,» t»,P stem after the step in Fig. 24(1-) win oeucs 
m anufactunn 8 method, the steps after < P ^ ^ _ 

is for med on the surface of the semiconductor .a e, , 
md ,„ ,h. connection «* the constant potenhal »»g 8. *. ««* 
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Next the polysilicon film zu i is P *i— - -~ - . Q2 

• r-„ ->8AV\ On the other hand, in me conned 
side, as shown in Fig. 28(B). un me 

Next, as shown in Fig. 28(C), a low 1TF rofthe 
• u- tut 102 and the N channel TF1 ot me 

concentration source and d,a» regtons «-» - ^ ■ ^ 

■"-t:T;ix::rr:::::.oo,— — 

portion below the gate electro ^ 

. •„„ i r rnmDrisine the semiconductor layer i . 
the channel reg.cn Ucomprts , . „ fcmed as the gl ,e 

about 800°C. 5 ^ fonMd ,„ a ponion of ,he 
Next, as shown in Fig. 29(A), the CO 

aposttioncorrespondtng.othcunconetorode^. 
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Next, as shown in Fig. 29(B), an aluminum film 301 for forming the data lines 
3 (source electrode) is formed on the surface of the second layer insulation film 13 by 
r>^,w m ^,iHr. film of aluminum or the like, a metal silicide film or a 

SpiiUClllig. aj^oiuw^ — ~ 

metal alloy film may be used. 

5 Next, as shown in Fig, 29(C), the aluminum film 301 is patterned by 

l^—j- , r.«rtir>n nf the (iata lines on the 
photolithography to form tne source eiauuus ™ « F 

pi xel switching TFT 102 side. On the other hand, in the connection with the constant 
potential wiring 8, the constant potential wiring 8 is formed. 

Next, as shown in Fig. 29(D), the third layer insulation film 1 5 comprising at 
10 least two layers of a BPSG film (a silicate glass film containing boron or phosphorus) 
having a thickness of about 500 angstroms to about 15000 angstroms and a NSG film 

. -Ua,,* mnn ans^nms is formed on the 
having a thickness of about iuu angstrum* iu auou. , ng-i 

j j *v. n ^« e *«t nntpntial wirine 8 bv the CVD 

surface side of the source eiectrouc miu mc ^ — r - - 

process at a temperature of about 400°C. 
x 5 Next, as shown in Fig. 29(E), on the pixel switching TFT 1 02 side, the contact 

hole 4 is formed in portions of the second and third layer msulation films 13 and 15 
corresponding to the high concentration dram region lb by using photolithography and 

dry etching. 

Next, as shown in Fig. 30(A), an ITO film 140 for forming the drain electrode 
20 is formed to a thickness of about 400 angstroms to about 2000 angstroms on the 

surface side of the third layer insulation film 15 by sputtering, followed by patterning 
of the ITO film 140 by photolithography to form the pixel electrode 14 on the pixel 
<w,tchin e TFT 102 side, as shown in Fig. 30(B). In the connection with the constant 

poienuoi w it 1115 

, 5 In the steps shown in Figs. 28(B) and 29(A), if the pattering position of the 

junction electrode 16 and the formation position of the contact hole 17 are changed, 
the connection between the constant wiring 8 and the first light shielding film 7 can be 
constructed in the form shown in one of Figs. 10 and 1 1 . 
[Configuration of periphery driving circuit] 
30 In the present invention, since the first light shielding film 7 is formed between 

the first layer insulation film 1 1 and the substrate 10, the number of the wiring layers in 
the peripheral driving circuits (the scanning line driving circuit 104 and the data line 
driving circuit 103) comprising multilayer wiring is increased. Therefore, an example 
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used as wiring in the peripheral driving circuits. 

. . ,.--£~.„^n 0 fn e rioheral driving circuit) 

(Example i oi wu"b uiu ' * . ,. ft 

u „ na n«amDle of equivalent circuits of a shift 
Fie 3 1 is a drawing showing an example oi c 4 

^^^^^^^^1 * 

... 1 rm nf the active mauiA "n — 

driving circuit 104 and the data toe diving — — 

inverter circuit or the like. § rf ^ 

Fig 32 is a plan view showing an example of layout w 

h nF i e 31 formed to be integrated on the liquid crystal device 
tfft register shown in Fig. 31 form ^ & 

• trat . , 0 0 Fig 32(A) shows a conventional F sute.- ~y- •. 
substrate 300. Fig. -4 , ^ 33(B) ^ 

n,ttemlavout to which the present invenuouwa^,, 

' , > line r C in Fig 32(A) and line D-D in fig- mph 
sectional views taken along line C-C in tig. > 

respectively. d the p 

in Fig 32(A) and Fig. 33(A), reference numerals 50, 5 1 and 

connecfon between the shift register c,rcu.t ma present slag 
CI stag. bv ustng w,r,»g 40 compr^ a -lie «» of — — £ 

,, si™ 13 formed on the surface of the clock stgnallmeCL 

— i ,aJer ,nW ' a "°° " rl same step as the scanntng M «» — 

/r j u«Hvp#»n the same layers in the same bicy a 

,he transmtssion gate u,c»... . - - ^ 
drain electrodes 41 and 42 of the transmission gate crant reform 
sle ™nng 40 Wore, the dtstance LI of the ,r— n gate circuits * 

e!T. d V - — ° f 40 ^ * S0UrCe T and 

Idl and^ofthe— I0n gate orcni, tn the photohthograp.c step ,d 

m ade finer because the wiring 40 is passed, thereby intertenog » ^ • - 

However, in thts example, as descnhed above ,n each of the embo trnents 
sincc J fit s,,, g h,shte,d,n g «r„7,s f o n nedbe m een,hes„bs.r,,e 1 0a n d,hefir 

::L,a.,onfi ta l,,hefirs, light s«d,ng fi ta ,s — in the penphera, 
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driving ci.cui.s, so as .o be used u <he w.ring material to, .he peripheral driving 
crcuus, .hereby reah-g refining. Namely, as shown ,a Fig. 32(B) add 33(B), as ,he 

u ^ n M4 herween the shift register circuit in a present 

wiring material 101 mc — - • - 

sta8 e and tine shift regis,er ,n ft. next stage, .he firs, light shielding film 7 formed 
„e<ween .he first layer msulauon film 1 1 and the substrate .0 is used, thereby 

. onH Hrain eiectroaes hi anu 

eliminating wiring between .he same layers as u,e.w.^ 

42 of the transm,ssion g a.e c,rcu„. Therefore, for the disunce L2 of .he _o» 
gate crcuits, only .he distance between ft. source and dram erodes 4. and 42 of 
ft. adjacent „ans m ssion ga.e circuns may be «ake„ mto consrderation. Theretore, ,n 
Ihls examp.e. .he d,s,ance L2 boween .he transmissron 8 a.e circuhs can be decreased, 

(Example 2 of configuration of peripheral driving citcuil) 

the TFT for the 
In this example, it is described mat me vua.au..., - 

perrphera, dnving circuits (the scaring Une dn.ng circu,, and the data ,i„e dnvmg 
crcu.,) can be improved by .he same number of fte steps used as the conventional 
s ,eps Figs 34(A)-34(C) show examples of e„u,vale»< cncuits used in ,he penpheral 
dnving circuns, Fig. 34(A), (B) and (C) showing .he clocked inverter circu,, .he 
, r ans m ssionga.ec.rcui.,andmeinver.erc.rcu.,,respect,vely. 

in Figs 34(A)-34(C), each of the equivalent circuits comprises complementary 
ty peTFTco m pnsin g Pchanne, W emandNchanne 1W eTn,andcanbe,ormed 

,„ th e step for fornung the pixel swrtchmg TFT. CL denotes .he Cock srgnal, 

• „oi nf the clock sienal VDD denotes the constant voltage 
denotes the reverse signal of the clock signal, 

. nn the hish potential side of the penpheral driving circuits, and VSS 
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denotes tne consiam vuiu^ 

drivmg circuUs. Reference numerals 46 and 47 deno,e .he P channel TFT for fte 
drtvmg crcu.., and .he N channel TFT for .he driving cncui.s, respecuvely. The 
s , B „al ,npu. from .he IN side is output to the OUT s,de. Tne CL srgnal and CLB s,gnal 
are replaced «h each othe,, as shown m Fig. 3 1 Fig. 35(A) is a plan vew showmg 
the layou. on ,he hquid crys«al device substta.e of ,he inverter crcui. shown ,n F,g. 
,4(C) and Fig. 35(B) is a sectional v,ew taken along line E-b' 0. r.g « W 

,„ tins example, as descnbed above ,n each of .he embodiment since ,he first 
lig n, sh.eld.ng film 7 ,s formed b«ween ,he suhs,.a,e 10 and ,h« firs, layer msulation 
fllm 1 1 ,he firs, UK sh.eld.ng film 7 is *so formed in .he penpheral drivnng crcuus 
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which consuiuwiuw completely covci ^ 

tDe „ channel TFT 47 througn » ~ • ^ by ^ v , Uage 

appliedrrom.hesourceelec.rode4 8 (t hamel tft 46 and the 

, w po.en.ial stde of .he penpheral dnvrng ^ ^ 

soor ce elecrode 4, (.he — „ Tteef o, ,n ,he channel 

of the peripheral driving '"'^'^j^^'^ n„tenlial in the portion in contact with the gate" 
regl0 . » of the N channe, W — ^ ^ as complr ed - 
teu ,a„on mm 12 compnsrng « ^ „„. As . 

result, .he electrons are gathered P ^ ^ tte 

12 compnstng a deplete iayer to easdy o charactens „ c s In the 

chM ne, TFT 46 and the N channel TFT 4^ » J o ^ ^ yoltage 

^„.^n,he LDDstruetureoroffse.gatts.ru ,....^„ „ mces s. 

taken along line F-F otng. 

of Fig 36(A). embodiments, since the first 

^example, asdescnbed ahove - ^ 

Namely, as shown in Figs. 36(A), 3<H. 
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, J »«ofeacuofttePchaimelTFT46andthe 

formed .0 overlap - * »» -»* « ° ^ ^ t0 , he gaB 

N channel TFT «, * h con-e tte m«« ^ ^ ^ ^ 

. . .1 . i;~ht shielding tilm / is ionucu 
electrode «. ™.—- — - - t0 f orm double gate structure TFT in 

which the channel regions 52 ano^ 

+v,<» first laver 

insu lauon aim U The wmng 4J (hrough , he 

^e la ver as the data lines 3 , and * connected u^ * ^ 
-ctHoleSon^rstUvet-attona^-a - ^ 

sliding him 7 through - — W ^° f h ; e l/ m tte double gate struc^re 

TFT characteristics can further he ,mp.u..» - 

(TF T character,*) ^ ^ ^ s(maure 

Fi , 3, shows the char— » ^ 

described above with ^^l^ |° ^^a^gular marks and solid line (a) connecting 
peripheral driving ctrcutts InFtg. . ^ my otter layer 

thetnan.larm^sshowaconven^ ~ 

ma rks show the N channel TFT havmg ^ ffld 

. ... above with reference to Example ..... c _ 

.Mcnes, the thtckness of the firs, g ^ ^ ^ 

^fths semiconductor layer i wa „^ nt itwas 

" * ~c Aq a result ot measuic""""' ■• 

obtained in the N channel TFT (the char ^ 
fae( b)c„nnec,,ng.hem*)o f .hestruc W redescnbed above 
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on cur™, of convex TFT (the c_arac e ^ ^ ^ ^ ^ ^ 
solid line (a) connecting the '^~~ mn<M obtained in the N channel TFT 

ap p,,ed to .he gate electrode °™J' Mme0tag the marts) of 

. . ^ctir.* shown by square marts anu . . c rinB n f the 

(tne cnaiafe^"-"— „ u -i ^t'the conuguiauv" — — 

p enpheraldriv,nBcircui. S .sabou.3.0 onnectlng ,he marits). 

reference to Example 2 or 3 rf * « '* ^ md make fine the 

„„ S sible to increase the speed of the penph M so, since wnting 

'-^ <nving crcmts as * — * wteh can 

'ofi.a.esi^onthedatal.nes,, proven, a^-.- 

realiz e a htgh ,ma 8 e display can hepro^ 

1Es an,ple of application to pro,ec..on^^ ^ torofl 

devices as an example ot pro] 

Mig . 38 , reference numeral 370 ^ J72 
or the «* reference nnmer, 37, denotes a parabohc ^ ^ ^ 

d e„o.es a heat ,a, cut filter; reference numeral. : ^ ^ 
««-rtinn sreen color retiecuou, 
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numerals 378, 379 and 380 respecuv ^ Uquid crvs ,al device; and reference 

, ightva lveseachcompnsin g ,heacvema. roW eU t ,n.d . 

numeral 383 denotes a drchrorc pnsrn ^ ^ cmverged 

10 tm s projector, the whrte „ g ht emttted frorn^ I ^ ^ ^ ^ ^ ^ 

.u- .^holic mirror 371, and passed througn 

riHent on the 

Uy uiv, F i the vlSlD ie llfeiu » » 

„ea. rays m the infrared light re g .on, and then y ^ 

Id , U el,ght,sc tog edh„he 

llght) ,s transmitted The d.recuon of the 



t . p Wue C olor modulation light 
v ^37 8 On.heo I her ta nd, l heU 6 h. t »- freaectiMfchioicmiitor375 to 

re8 ect green light (wavelength * *" ' ne ^ light reflect 

. — u ~f ahnut 600 nm or more) is u dilation 
UrrKt rwaveien^ui — - . ^ n thp g^en 

by the 8 ree» color — * , tough the iic hroic m,rror 

, #t valve 379. The direcon of the red g ^ ^ fc ^ on 

375 ,s changed W «he reflecon errors 376^37, 

Thelightva^M^ fch Me suppU ed from an 

.,„arv color signals of blue, green and red. P ^ „ 

^mbbI proving ore* and . ^ Tk . , lrh(oic pnsm 383 .s 
plated and composed by the ^ ^ ~ ^ ^ reflKtl0 „ 
con^credso.hararedco.rreflec— ^ ^ ^ by the 

, surfa ce 382 are perpend,cu,ar <o eac ^ a ^ ^ 38 

aichrorc pnsm 383 is enlarged and pro, -d ^ ^ rf ^ ^ 

^ device substrate canbe J ^ ^ ^ ^ ^ 
to anttreflectiontreatmentneed noth pro 
1Q ^^ther^pe— presentuw n»on was appUed, , U 

to the liqurd crystal dev.ee 100 to* m 10 2 for controlling each 

F . , a if <trona IirW is appucu _ ^ ^ „ 

««* pnsnr 383, or a protector ns, ^ q ^ ^ g (blue) 

pres en, inven,,on and the oppose subsua ^ ^ ^ mi pro , ene d 

by using a - * 
reflected by the rtchro.c mirror 374 
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• ^3 to this case, the tight 

«H> W* «*» " 8 » .' ,78 POSS,* d** 1— ^ 

example, aoiuiu, ~ an arrow A, but also tne ujju 

mcld ent to*- * * — * " (ne dichrorc ^ 3« - *~ ° 

tne vaive 37S is P-V «-« - * fted „ y , te d , chI0 ,c mirror 37. , pa.se 

ttoou „ the « g h. v,ve 3S0 and « « - 3g3 ffld ag ,„ rnctdent on 

^ reflected ^ ^ i v,ve 3S0. <* > «* '»*"* f 

. , 8 n in this way, m the light since the 

the light vaive • - However, even m uuS ■ 

. ■ . cirle and the opposite side. H ^ ^ llght 

both tne uiuuw - d llgtB auciuu, - , . 

present tnventton compnse, the *» *- ^ „ gh , shiddm5 6ta 7, whrch 

sW e 1 d,n g n. m 6on l heoppos,«e*« ^ ' „ gTFT W 2 ftonUne 

,„*». * - * ^ ~ " £ [0Cldent * ,s cu, off c, * «~ 2 

(sec „„d * *** « - ^ 3de en, off* *• « 

film 7 Therefore, no leak curren 

ln th e liquid e,s«, **■ ^ fflWtate 34 ,n the - 

pla ,e 35 so tha, tnciden, H 8 ht can be con« ^ ^ ^ 

U dev,ee suostrate 300, as sho« ™ » ■ ^ ^ , ^ lt . 

posstbie .0 prevent W * ** * of tne mOTl ens 33, the thnd 

p ... J: „,t,nn Further, m the use ,; m ,id crystal 

102 from an oblique uu~— • tp 3 , Slde can be omitted, m ^ ^- - 

dev ,ce of the present .nvent-on, a. least thechm „el region >c .snot 

^^hthefehtlren.rntaW* 
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, „ ,he leak current due to light can be suppressed. 
de v,ce substrate 300, and thus the leak curr ^ 

before, convergence ustng the ™<« ffi ^ shieWing ft, 7 is 

though, ,n all of the above enroo_^ ^ ^ ^ ^ gde rf (he 

,.^n.no line Ulivuife cidP. ine mat 

:*,au— e> vtjDY on the hign puicuuu* — 

the constant voitage power sou- V ^ vssx 0 „ th e 

S n,e,*goi,»^a y b— * »*"» . ortheconstl n,vo,«age power 

w potenti, * of the data »ne dnv, - ^ ^ 7 may 

,rr 0 M to the counter electrode 3. ottn „„ mwe r source l.ne 

::! dev,cesu bS t,a,e300. te oug h t t e,ransfer — 

Further, auhough, ,n Embodtments 1 and 2, ^ 
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[Effect of the Invention] since 

the « m * " ^ ^ Kd ftom the back s,de of the l,uid costal 

m so as to overlap with ,,, the Ugh. TFT. 

S10e „f the ,i,u,d costal dev.ce suhsuar. — _ ^ , ^ vollage 
fita is connected to the constant , *** « ^ ffla s0 0 „, 

pW er source on the low po»« * ' * ^ ^ ^ ^ of , he pa ras„ic 
TFT characterises ne,,her change nor d «e ^ ^ ^ fflm 

capacitance between the semiconductor layer of TF 



